Introduction: It has been previously reported that ulcerative colitis (UC) could be associated with cytomegalovirus (CMV) infection. There is controversy among different studies; however, this study is conducted in Isfahan. We evaluated the frequency distribution of CMV infection in Iranian patients with active UC comparison to normal individuals. Materials and Methods: This case-control study was conducted on 22 patients with active UC and 22 ageand sex-matched controls (F: M = 1). Samples were taken from colonoscopic specimens and tested with sensitive primers of the CMV using the polymerase chain reaction method, the most sensitive method for detecting CMV infection. Results: Patients and controls were similar in age (35.9 ± 11.03 years in the case and 40.8 ± 11.3 years in the control group) P=0.153. CMV DNA was found in 13.6% of the subjects in each group; therefore, total percentage of CMV infection was 13.6%. Six cases with CMV infection were three males and three females with age of 38.5 ± 11.02 years (compared to 38.3 ± 11.5 years in noninfected subjects P=0.968). Conclusion: In our study, Iranian patients with active UC did not have a higher rate of CMV infection than controls. 
INTRODUCTION
Infection with cytomegalovirus (CMV), a DNA virus of herpersviridae family, is a prevalent viral infection that can be detected in 40-100% of population. [1, 2] Often, CMV infection is asymptomatic or induces mononucleosislike syndrome, but in immunocompromised patients, it may produce symptomatic gastrointestinal diseases such as gastrointestinal mucosal ulcers followed by hemorrhage. [3] Some previous studies noted that ulcerative colitis (UC) could be associated with CMV infection, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] but there is controversy about the role of CMV infection in UC, [7, 15] whether CMV infection is a cause of UC or UC is a predisposing factor for CMV infection. [1] Several predisposing factors for infection are present in patients with inflammatory bowel disease (IBD) including the disease process itself, immunosuppressive Mokhtari, et al.: CMV Infection and ulcerative politis therapy leading to leukopenia, surgical interventions, malnutrition, and older age. [16] Some case reports are available on UC accompanied with CMV infection, but a few well-designed studies have been performed in this regard. [1, 4] Available evidence comes from studies that have focused on CMV markers in urine or blood of the IBD patients, and there are a few molecular studies about detecting CMV DNA in intestinal tissue samples. [4] Few reports are also available detecting CMV genome in IBD patients using the polymerase chain reaction (PCR) method, the most sensitive method for detecting CMV infection. [14] Considering the importance of knowledge about the association of CMV infection and IBD and regarding the lack of data, the aim of this study was to evaluate the frequency distribution of CMV infection in Iranian patients with active UC using sensitive diagnostic tests.
MATERIALS AND METHODS

Setting and patients
This case-control study was conducted on 22 patients with active UC and 22 age-and sex-matched controls (F: M = 1) from march 2010 to 2011 in Isfahan, Iran. UC was diagnosed based on the clinical, endoscopic, and histopathologic studies. In the UC patients, the disease activity was assessed with the Mayo Disease Activity Index and patients with scores of >2 were considered as in active phase of the disease. [17] Subjects in the control group were included from those who referred with gastrointestinal symptoms, but have a normal colonoscopy and histopathologic results.
CMV investigation
Samples were consisted of formalin fixed paraffin embedded blocks from colonoscopic specimens. The DNA was extracted using the QIAamp DNA minikit (Qiagen, Germany) according to the recommended protocol. Then, extracted DNA amplified by the PCR method. The reaction mixture of the PCR was contained: 2.5 mM mgcl2, 0.25 mM of each primers, 0.2 mM of each dNTPs, 0.25 unit/25 mL Tag DNA polymerase, 1X PCR buffer (20 mM Tris-Hcl PH 8.6, 50 mM kcl) and 100 ng template DNA in 25 mL final volume. The PCR mixtures were subjected to amplification at: 95°C 5 min (pre-denaturation), 94°C 50s, 58°C 1 min, 72°C 1 min for 35 cycles and 72°C 5 min (final extension). [18] In this study, a 406 bp fragment from the Hind III-X fragment of CMV genome was amplified by using two primers. The sequence of forward and reverse primer was 5'-GGA TCC GCA TGG CAT TCA CGT ATG T-3', 5'-GAA TTC AGT GGA TAA CCT GCG GCG A-3', respectively. [14, 18] These primers have been previously recognized to be very sensitive (94% in symptomatic infection). [14] Positive control consisted of a block of colon biopsy with documented CMV genome as well as negative control, were included in each run of PCR. Then, PCR products were subjected to electrophoresis on 2% agarose gel, stain with ethidium bromide and then were visualized by UV light. Visualization of a 406 bp amplicon defined as positive for CMV DNA.
Data were analyzed with the SPSS software for windows version 16.0 using the chi-square and fisher's exact tests for qualitative and independent t-test for continuous variables.
RESULTS
Patients and controls were similar in age (35.9 ± 11.03 years in the case and 40.8 ± 11.3 years in the control group); P=0.153. CMV DNA was found in 13.6% (3/22) of the subjects each group; P=1 [ Figure 1 ]. 3 out of 22 females (13.6%) and also, 3 out of 22 males (13.6%) were CMV positive; P=1. The mean age of CMV positive cases was 38.5 ± 11.02 years comparison to noninfected subjects with mean age 38.3 ± 11.5 years; P=0.968.
DISCUSSION
Since 1961, several studies have showed a relationship between CMV infection and UC. [1] Our experience revealed that there was no significant difference in the frequency distribution of CMV infection between patients with UC and controls. Also, we did not find any correlation between CMV infection and age or sex. These results are in agreement with Lavagna et al. study on colonic specimens from 24 refractory UC patients and 20 controls (colorectal cancer patients). Authors have reported that there was no significant difference between the two groups for CMV infection and suggested that CMV infection is uncommon, despite using PCR that considered to be a highly sensitive method. [19] However, another study by Dimitroulia et al. on 85 IBD patients (58 UC and 27 Crohn's disease) and 42 controls with non inflammatory disease showed that CMV genome in blood and intestinal samples of UC patients was significantly higher than controls. [4] Also, Mariguela et al. studied 14 colorectal cancer and 21 UC patients and showed that UC patients had significantly higher frequency of CMV comparison to colorectal cancer patients. [1] Reports from previous studies revealed different prevalence rates of active CMV (0.53-36%) in IBD patients. [14] One of the factors that can be related to different results of the studies is the local prevalence of CMV infection. The prevalence of CMV infection is different among countries and even various locations of a country. [19] Prevalence of CMV can be related to the studied patient population and also to prior treatment used. [14] In some studies, cases were collected from UC patients who were refractory to steroid or immunosuppressive therapies. The study by Domenech et al. in patients with UC showed that CMV infection was found in steroid-refractory patients, but not in those who responded to the steroids and those with inactive disease. [8] Higher prevalences of CMV infection in steroid-refractory UC patients have also been reported by Ayre et al., [6] and Maher et al. studies. [7] In Ayre et al. study, they detected CMV in colonic mucosa of 5-36% steroid-resistant patients and 0-10% patients who responded to the steroid. [6] Maher et al. study was done on 72 active IBD patients of which 23 were steroid-resistant.CMV was found in 8 of 23 steroid-resistant and 1 patient in remaining 31 patients under steroid therapy. [7] Other factor that may influence the prevalence of CMV among IBD patients is the specimen type. [14] In study by Maconi et al. on 77 UC patients using surgical and preoperative biopsy specimens, CMV was detected in 21% of surgical and 8% of biopsy specimens. They concluded that biopsy specimens can miss CMV infection. [13] 
CONCLUSION
In this study, we observed that active UC patients do not have a significant higher rate of CMV infection than controls.
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